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Deficits in morphosyntax have been acknowledged as behavioral hallmarks of Specific Language Impairment (SLI) cross-linguistically. The production of 3rd person direct object clitics in particular has been defined as an area of notable difficulty for children with SLI acquiring languages such as French (Hamann, Rizzi, & Frauenfelder, 1996; Hamann et al., 2003; Jakubowicz, Nash, Rigaut, & Gerard, 1998; Paradis & Crago, 2002), Italian (Arosio et al., 2010; Bortolini et al., 2006; Guasti, 1994; Leonard & Bortolini, 1998; Schaeffer, 1997), Spanish (Jakobson & Schwartz, 2002) or Catalan (Gavarró, 2012; Wexler, Gavarró, & Torrens, 2004). Strength and persistence of clitic omission in obligatory contexts in children with SLI becomes increasingly more striking in languages like Greek, where direct object clitic production in typical development begins very early (around 19 months) and reaches ceiling performance by the age of 2;6 (Marinis, 2000; Tsimpli, 2005).
Despite the wealth of data confirming the robustness of clitic omission in children with atypical language development across a number of languages, results of object clitic production in Greek, which is the language the present study focuses on, diverge. Some of them reveal that accusative-marked 3rd person object clitics are largely omitted by Greek-speaking children with SLI (Tsimpli & Stavrakaki, 1999; Tsimpli, 2001), while others find high clitic production (Manika, Varlokosta, & Wexler, 2011; Terzi, 2007; Tsakali & Wexler, 2003; Varlokosta, 2002) but low sensitivity to the the ungrammaticality of omission (Chondrogianni, Marinis, Edwards, & Blom, 2014). Such apparently contradictory results from Greek-speaking children with SLI may be attributed to the small number of children in each study or to methodological differences; the overwhelming majority of the relevant studies in Greek have employed spontaneous speech data which may not control well for obligatory clitic production contexts.
Clitic omission errors in preschool children with SLI has been claimed to stem from a developmental delay in morphosyntax with features with low semantic interpretability being more vulnerable than those with high interpretability (Mastropavlou, 2006; Tsimpli & Mastropavlou, 2007; Tsimpli & Stavrakaki, 1999). In this account, SLI children’s gradual development of clitics involves a learning process which leads to a decrease in clitic omission and to an increase in substitution errors (cf. Chondrogianni et al., 2014; Paradis & Gopnik, 1997; Tsimpli & Mastropavlou, 2007). Thus, as children with SLI grow older production of clitic items increases; still, low-level grammatical features with no semantic content, like gender, case and number, are poorly computed. 
Domain-general accounts (Miller, Kail, Leonard, & Tomblin, 2001; Windsor & Huang, 1999; Windsor, Milbrath, Carney, & Rakowski, 2001) cast doubt on grammar-specific models that claim that the deficit in SLI is representational, suggesting instead that domain-general resources are limited in children with SLI. On the domain-general view, variation in clitic production for the specific population is due to children’s limited working memory capacity (Archibald & Gathercole, 2006) or lack of phonological saliency (Leonard, 1998). 
In addition to the competing views on the source of morphosyntactic impairment in children with SLI, our understanding of the specific population’s clitic production abilities is made more complex by the increasing number of children with atypical language development growing up in simultaneous or sequential bilingual contexts. Evidence from a number of clitic elicitation studies with monolingual children with SLI and age-matched typically-developing (TD) children immersed in bilingual contexts (Chondrogianni et al., 2014; Grüter, 2005; Paradis, 2004; Tuller et al., 2014) have revealed striking similarities between the two groups’ clitic use and the way in which this is affected by limited L2 input and linguistic deficits, respectively. The convergence between children with SLI and TD bilingual children in clitic production renders the task of disentangling the effects of bilingualism from those of language impairment even harder. Studies have started to disentangle the processes and steps involved in clitic production in bilingualism and SLI by focusing on children’s error patterns. Chondrogianni and colleagues (2014) have recently found that 7-year-old TD bilingual children tended to produce significantly more omission (than substitution) errors during a clitic elicitation task in Greek as opposed to their monolingual age-matched peers with SLI who exhibited a reverse asymmetry with higher clitic production and lower sensitivity to clitic omission. Moreover, studies with French monolingual and French-English bilingual children with SLI (Paradis, Crago, & Genesee, & Rice, 2003; Paradis, Crago, & Genesee, 2005/2006) show that both groups performed similarly in clitic accuracy, indicating that bilingualism did not add to language-impaired children’s clitic production problems. 
So far, the studies that have examined the production of pronominal clitics in monolingual and bilingual children with SLI have used pictures depicting an agent performing an action in order to create contexts for 3rd person clitic pronouns (Chondrogianni et al., 2014; Stavrakaki, Chrysomallis, & Petraki, 2011). To the best of our knowledge the only study that has compared the production of clitic pronouns based on the contrast between 1st and 3rd person features in monolingual adolescents and young adults with SLI is that of Tuller, Delage, Monjauze, Piller, and Barthez (2011) that used the original, French Production Probe for Pronoun Clitics (PPPC; Tuller Audollent, Delage, & Monjauze, 2004) which is used in the present study after having been adapted to Greek (Tsimpli, Prévost, Fotiadou, & Dimitrakopoulou, in progress). In the French study, the age of SLI participants ranged from 11;5 to 20;5 years and their performance indicated significantly more problems with the production of 3rd vs. 1st person accusative clitics. The present study attempts to focus on the comparison between the elicited production of 1st and 3rd person accusative clitics in Greek using Tuller et al.’s (2004) task which uses depicted events. Specifically, to elicit 1st person clitics the child is asked to identify with the patient of the depicted action by shifting perspective from a depicted patient to herself thus responding from the participant’s own perspective On the other hand, the elicitation of 3rd person clitics does not require perspective-shift: the child is asked to respond by reference to the depicted characters. 
The distinction between 1st and 3rd person clitics in morphosyntactic accounts has been defined in terms of the interpretable [person] feature specified on the 1st (and 2nd) but not on 3rd person clitics (e.g. Tsimpli & Stavrakaki, 1999). On these grounds, distinct learnability patterns for children with SLI have been predicted and attested in Greek-speaking children (Tsimpli, 2001). When viewed from the perspective of the Interpretability Hypothesis, however, the study of 1st and 3rd person clitics in children with SLI appears to ignore the importance of other factors that may influence pronominal use in children with SLI. In particular, the use of 1st person clitics in an experimental context does not appear to depend on grammatical constraints only but on perspective-taking abilities too. Perspective-taking, a skill associated with Theory of Mind (ToM) refers to the efficiency of a speaker to adopt another person’s perspective and attribute representational mental states to that person (Vogeley et al., 2001). Theory of Mind mechanisms have been shown to underlie the choice of pronouns in cognitive disorders independently characterized as disorders of selfhood, such as autism spectrum disorders. In these disorders the pronominal system proves to be a particular locus of vulnerability due to ToM impairments rather than purely grammatical deficits (Novogrodsky, 2013).
Studies of children with SLI have not examined perspective-shift effects on their clitic production ability, although there is experimental evidence that children with SLI have impaired mentalizing skills linked to their language deficit (Andrés-Roqueta, Adrian, Clemente, & Katsos, 2013; Farrant, Fletcher, & Maybery, 2006; Holmes, 2002; Tucker, 2004). Crucially, while a number of studies (e.g. Leslie & Frith, 1988; Perner, Frith, Leslie, & Leekam, 1989) have investigated SLI children’s first-order ToM reasoning, i.e. the ability to understand another person's thoughts and false beliefs, second-order ToM, i.e. the ability to infer what one person thinks about another person's thoughts, in SLI is unclear. On the other hand, a number of studies have provided robust evidence in favor of enhanced ToM abilities amongst bilingual children (Bialystok & Senman, 2004; Goetz, 2003; Greenberg, Bellana, & Bialystok, 2013; Kovács, 2009). Though bilingualism has been shown not to negatively affect SLI children’s limitations in the use of grammar (Paradis, 2007; Paradis et al., 2003, 2005/6), no work has yet investigated the interplay of ToM abilities and clitic production in bilingual children with SLI.
Besides comparing the production of 1st and 3rd person clitics in monolingual and bilingual children with SLI through a clitic elicitation task, the present study also examines 3rd person clitic production in the narratives of the same children. As already mentioned, the bulk of experimental evidence on SLI children’s clitic performance has been derived from spontaneous speech and elicitation tasks (e.g. Chondrogianni, 2008; Chondrogianni et al., 2014; Gavarró, 2012; Manika et al., 2011). However, children’s sensitivity to the availability and weight of discourse cues that affect reference choice while narrating a story cannot be captured by spontaneous speech, as the number of obligatory contexts for clitics may vary considerably. Moreover, sensitivity to discourse cues for reference management cannot be captured by elicitation tasks either, as these tasks do not involve dynamic (or, unpredictable) updates of the discourse model; instead, changes in the discourse status of the referring expressions in clitic elicitation tasks are rather predictable by the sentence and visual context as well as by the examiner’s questions.
Compared to previous measures, the investigation of reference production through narratives has the advantage of being non-invasive, ecologically valid, and, most importantly, open to perspective-taking and shifting based on the story characters along with their motivations and reactions (Peterson, 2010; Schneider, Hayward, & Dubé, 2006; Stein & Glenn, 1979). So far, narratives have been mainly used to compare the difference in mental state term use and in story grammar (i.e. episodic structure) between children with and without language impairment (Johnson, Miller, & Tallal, 2001) and cognitive delay (Rumpf, Kamp-Becker, Becker, & Kauschke, 2012). Tsimpli, Peristeri and Andreou (2016) have recently found that retelling coding schemes may provide a useful way to assess performance disentangling bilingualism from language deficits. Bilingual children with SLI in Tsimpli et al.’s (2016) study were found to outperform monolingual children with SLI along macrostructural (but not microstructural) properties of their narrative output. To the best of our knowledge, Jaber’s study (as cited in Armon-Lotem, 2010) was the first to examine bilingualism effects on the clitic production abilities of bilingual children with SLI. Though her findings suggest an advantage in bilingual SLI children’s use of discourse-appropriate referential forms in narratives compared to monolingual children with SLI, there is no evidence on the distinct error-types found in clitic contexts by each experimental group. As such, it is not known whether children’s 3rd person clitic production performance in elicitation tasks differs from the same children’s clitic performance in story retelling, and also whether language-impaired (and unimpaired) children’s errors on clitics may be predictable by bilingualism effects.

The present study
The study’s first objective was to compare the groups’ performance in (3rd person) clitic production between the clitic elicitation and the narrative task and investigate whether monolingual and bilingual children with SLI would exhibit similar or different error-types in the two contexts. Since the two tasks could not be directly compared we looked for qualitative group differences in children’s morpho-syntactic error-types, i.e. 3rd person clitic omissions and substitutions. We hypothesized that connected discourse would improve bilingual SLI children’s ability to produce clitics with correct phi-features due to the children being more effective at managing discourse information and thus at inhibiting misleading referent-competitors (Tsimpli et al., 2016) relative to their monolingual peers with SLI. As such, we expected that correct morpho-syntactic use of 3rd person clitics in narratives would be more challenging for monolingual than bilingual children with SLI due to the latter group’s greater efficiency to manage referent (morpho-syntactic) information highlighted by prior discourse. 
The second objective of the study was to investigate whether the groups’ performance in the elicitation task targeting 1st and 3rd person clitic pronouns best reflects morphosyntactic problems with the person feature as suggested by the Interpretability hypothesis, or children’s perspective-shifting (or else ToM) abilities. According to the claims of the Interpretability hypothesis, 3rd person clitics should be more problematic for children with SLI compared to 1st person clitics since the former carry uninterpretable features. We argue that the empirical basis for this claim needs to be rethought on the basis of the perspective-shift triggered by the use of 1st person clitics in an elicitation task where shift to 1st person is expected but unnatural when compared to spontaneous production. We hypothesized that the use of 1st person clitics would incur a shift in the child’s perspective from that of a 3rd person-depicted patient to the child and that this shift would critically rely on her/his ToM skills.  Given that bilingualism enhances children’s ability to integrate perspective-shifts by helping them track viewpoints that are continuously changing (Greenberg et al., 2013), we expected bilingual children with SLI to be more efficient in producing 1st person clitics in comparison to 3rd person clitics in contrast to monolingual children with SLI who would perform more poorly in 1st (vs. 3rd) person clitics. The size of the person feature effect on SLI children’s clitic performance would thus be informative of the children’s efficiency in perspective shifting.
To independently evaluate SLI children’s perspective-shifting abilities we ran a series of ToM tasks that tapped on both first- and second-order ToM reasoning. We hypothesized that bilingual children with SLI would outperform their monolingual peers with SLI in the second-order ToM tasks, while no difference was expected to be found between the two groups in the first-order ToM tasks in line with previous research showing that monolingual children with SLI manage to pass first-order tasks (Leslie & Frith, 1988; Perner et al., 1989). Bilingualism was expected to mitigate possible mentalizing deficits caused by language impairment. We also expected that SLI children’s performance in ToM tasks would be related to their performance in the clitic elicitation task, especially, to the trials targeting the production of 1st person clitics that involve a perspective shift. 
The third objective of the study was to compare the proportion of referentially ambiguous clitics in the groups’ narratives. Despite of their language deficit, bilingual children with SLI were expected to update more dynamically the discourse model following changes in referent status and, thus, to produce more pragmatically-appropriate referent-pronoun (clitic) mappings than their monolingual peers with SLI who were predicted to be less able to integrate  discourse knowledge with referent management as their retelling unfolded.  Thus, we hypothesized that monolingual children with SLI would produce higher rates of ambiguous clitics relative to the bilingual children with SLI due to the latter group’s better ability to maintain coherence in the narration of events and entities, in line with previous research (Altman, Armon-Lotem, Fichman, & Walters, 2016; Tsimpli et al., 2016).




Four groups of children participated in the study: forty-nine monolingual Greek-speaking children with SLI (29 boys, mean age: 9;1 yrs.), twenty-three simultaneous bilingual children with SLI (14 boys, mean age: 9;0 yrs.), forty-nine age-matched TD monolingual (29 boys, mean age: 9;0 yrs.) and twenty-three age-matched simultaneous TD bilingual children (14 boys, mean age: 8;8 yrs.). There was no significant difference in chronological age among the groups (F (3, 143) = .117, p = .950). The TD children were recruited from mainstream schools situated in northern central Greece. Selection criteria specified that the TD groups included children having normal hearing and no speech, emotional or behavior problems, and no neurological or severe articulation/phonological deficits; the specific profile was confirmed by both teachers’ and parents’ reports. Formal written consent was obtained from the children’s parents prior to their participation in the study.  
Children with SLI, on the other hand, were recruited from a diagnostic center in central Greece. They had a speech and language therapist’s/clinician’s diagnosis of receptive or/and expressive SLI in the absence of any hearing loss, obvious neurological dysfunctions or motor deficits. Prior to data collection, both monolingual and bilingual children with SLI were administered the Greek version of the Wechsler Intelligence Scale for Children-Revised (WISC-III) (Wechsler, 1992; adapted in Greek by Georgas et al., 2003). Children with verbal abilities at least 2 standard deviations (SDs) below the expected normative mean of chronologically age-matched peers and with non-verbal scores within the normal limits for their chronological age (i.e. a non-verbal score of 85 or above; Bloom & Lahey, 1978) were recruited for the study. Specifically, their non-verbal cognitive abilities were above clinical levels of intellectual impairment, as measured by the performance subtests of WISC-III. The monolingual children with SLI had a mean performance IQ (PIQ) of 109.7 (SD: 10.4), while the bilingual children with SLI had a mean PIQ of 108.2 (SD: 9.7). On the other hand, monolingual and bilingual TD children had mean PIQs of 110.7 (SD: 9.5) and 110.2 (SD: 9.9), respectively. There was no significant difference in PIQ among the four groups (F (3, 143) = .217, p = .884).
Parental questionnaires and language unit class teachers’ reports confirmed significant delays in children’s early language milestones as well as expressive difficulties in both the oral and the written modality (Leonard, 1998). The majority (n = 19) of the bilingual children with SLI were Albanian-Greek, while one Bulgarian-Greek, one English-Greek, one Romanian-Greek and one Ukranian-Greek child were also included. The majority of age-matched TD bilingual children (n = 21) were also Albanian-Greek, except for one German-Greek boy and one Bulgarian-Greek girl. None of the children with SLI had received speech and language therapy before inclusion in the study. 
All of the bilingual children with and without SLI had been exposed to both languages continuously from birth, and all used both languages regularly at the time of the data collection. Simultaneous bilingualism for these children was assessed through a questionnaire that focused, among other factors, on the parents’ and the child’s language background from birth until the time of testing. This questionnaire was completed by interviewing the child’s parents before the child was included in the study. 
Finally, mother’s education was used as a proxy for socioeconomic status (SES) (Psaki et al., 2014). A significant group effect was found (F (3, 143) = 16.877, p < .001). The mothers of TD monolingual children had significantly more years of education than the mothers of monolingual children with SLI (p < .001), the TD bilingual children (p < .001), and the bilingual children with SLI (p < .001). There were no significant differences observed among the monolingual children with SLI, the TD bilingual children, and the bilingual children with SLI (p > .817) (see Table 1 for more details on the groups’ ages and mother’s education in years). 

Table 1. Number of Children, Mean Chronological Age, and Mother’s Education by Group
Group	Chronological age M (SD)Range	Years of Mother’s education M (SD)range
mo-TD(N = 49)	9;0 (2.1)5;2-11;5	14;5 (1.8)12;0-17;0
mo-SLI(N = 49)	9;1 (2.3)5;5-11;9	12;0 (2.5)7;5-17;5
bi-TD (N = 15)	8;8 (2.7)5;7-11;8	11;5 (2.4)6;0-16;0
bi-SLI(N = 15)	9;0 (2.8)5;5-11;6	11;5 (2.5)7;5-16;0
Note. M, mean; SD, standard deviation; mo-TD, monolingual typically-developing children; mo-SLI, monolingual children with SLI; bi-TD, bilingual typically-developing children; bi-SLI, bilingual children with SLI. 

Baseline Language Ability and WM Tasks
To compare the language abilities of the four groups we used independent measures of expressive vocabulary and morphosyntax as background measures. Moreover, children’s verbal WM was assessed through a digit backward recall test from the Weschler Intelligence Scale for Children-Third edition (Wechsler, 1992).  
Expressive Vocabulary Test (Vogindroukas, Protopapas, & Sideridis, 2009; adaptation from Renfrew, 1997). This instrument assesses expressive vocabulary and word retrieval in standard Modern Greek. The test contains 50 items arranged in increasing difficulty, with a highest possible score of 50.
Sentence Repetition Task. Children’s grammar skills were assessed with the Sentence Repetition subtest of the Diagnostic Verbal Intelligence Quotient (DVIQ; Stavrakaki & Tsimpli, 2000) for 6-9 year old Greek-speaking children. Some of the children in the present study fell outside this age range. The test consists of ten sentences with varying degrees of syntactic complexity, namely, transitive, passive, conditionals, subject & object relative, subjunctive and interrogative clauses. 
 Accurate repetition of each sentence is scored with 3 points while 2 points, 1 point, and zero points are given in cases of one, two, or more than two errors, respectively. The highest possible score is 30.  
Backwards Digit Recall Test. The backwards digit recall task is a computerized measure of verbal working memory from the Automated Working Memory Assessment (AWMA, Alloway, 2007), which has been normed for Greek by Chrysohoou (2006). In this test the child is required to recall a sequence of spoken digits in reverse order. Digit sequences were audiotaped by a native speaker of Greek with the distance between the offset of a digit and the onset of the next one to be 1 second. 
Scoring. This is a span task in which the number of digits to remember increases progressively over successive blocks containing 6 trials each. The criterion for moving on to the next block was the correct recall of 4 out of the 6 trials. Testing stopped if the child failed in 3 trials in one block. The task consisted of 6 blocks, starting with 2-digit sequences in the first block and increasing to 7-digit sequences in the last block. 
Each correct answer was scored as 1 point and there were no points for wrong recalls. The first 4 consecutive successful recalls in each block were scored as 6 points; the child then moved to the next block. If the fourth correct recall was on the fifth or the sixth trial, the child got in total 5 and 4 points, respectively. The same scoring procedure was repeated across all 6 blocks. The highest possible score was 36 points. 
Procedure. Each child was tested individually in a quiet room. In order to familiarize the child with the task, three practice trials were administered in which the child had to recall 2- and 3-digit sequences. 

Clitic Production Tasks
Clitic production was assessed, first, through an elicitation task targeting 1st and 3rd person object clitics, and, second, a narrative retelling task.
Production Probe for Pronoun Clitics (PPPC). The specific tool, adapted to Greek (Tsimpli et al., in progress) from Tuller et al.‘s (2004)  French task, was designed to probe the elicitation of 1st and 3rd person object clitics, as well as reflexives​[1]​. The test consists of 32 trials (plus 3 warm-up trials) of which 16 target the production of pronominal clitics which will be the focus of the present study. Of the 16 trials, 8 were designed to elicit a response with a pre-verbal accusative 3rd person clitic having the following distribution with respect to the clitic’s gender and number features: 3 singular neuter clitics, 1 plural neuter, 3 singular feminine and 1 singular masculine clitic. Though there was an imbalance in the number of items per gender and number in the PPPC task, this was not treated as a confound in our study since the analyses focused on person (i.e. 1st vs. 3rd) effects in the target clitic rather than on potential gender and number effects on children’s responses. The remaining 8 trials were designed to elicit 1st person singular clitics of which 3 could be marked with either genitive or accusative case depending on whether the child would opt for a ditransitive or a simple transitive verb, respectively, while the other 5 were obligatorily marked with accusative case. 
Coding. Target responses included production of the transitive verb with a pro-clitic pronoun with the correct phi-feature specification. If a child produced a different transitive verb from the one expected the clitic requirement was still relevant and therefore the response was included in the calculations. Also, instances of clitic left dislocation (CLLD) were counted as target, as long as the clitic was morpho-phonologically marked with the appropriate phi-features. Children’s inaccurate responses fell into three broad error categories: (i) clitic substitutions consisting of errors in inflectional features (person, gender, number, and case) separately for the trials targeting 1st and 3rd person clitics, (ii) clitic omissions, i.e. sentences involving the transitive verb but no clitic object, and (iii) clitic avoidance errors consisting of DP and strong pronoun​[2]​ use instead of a clitic.
Scoring. For target clitic productions, proportions correct (target) were calculated per child over the total (16) of her/his responses. Proportions of accurate clitic productions were then calculated separately for the 8 trials targeting 1st person clitic pronouns and 3rd person clitic pronouns with the ratio of target responses over the total (8 trials) number of contexts. Non-target responses fell into three categories: substitution errors including person, gender, case, and number features, clitic omissions and clitic avoidance (i.e. use of DP and strong pronoun) calculated separately for the trials targeting 1st and 3rd person clitics. In the present study, the author that has collected the data has also scored the children’s responses. The same data were then independently scored by the third author approximately one month later. The percentage agreement mean reached ceiling level.
Procedure. Stimuli in the PPPC task consist of black-and-white picture-stories which the experimenter shares with the child, following a fixed script containing questions. Specifically, in the 3rd person clitic trials, the experimenter asks the child a wh-question with the picture always depicting a transitive action performed by a human character on an animate or an inanimate theme (see example 1). In comparison with 3rd person trials, more complex visual and linguistic cues are built into the 1st person clitic trials of the task since the child is first introduced to a character asking another character a wh-question that focuses on the action of an animal also present in the picture. The child is then required to identify with the patient and provide a reply to the wh-question of the first-introduced character. Children’s responses should ideally consist of a 1st person clitic-verb sequence (see example 2). Children’s responses in the present study were recorded in writing by the experimenter.

(1)	Examiner: Look at the picture and listen carefully. What is Thomas doing to Mary? 
(in Greek: Για κοίτα τώρα αυτή την εικόνα και άκου. Τι κάνει ο Θωμάς στη Μαρία?)
Child: tin-ksipnai 
           herCL.FEM.ACC wake-up3SG





(2)	 Examiner: Look at the picture and listen carefully. He (the examiner points towards the boy in the picture), says: “Hey, Thomas! What is the bull doing? “Now, you are Thomas (the examiner points towards Thomas in the picture). Tell me, what would your answer be? 
(in Greek: Κοίτα τώρα αυτή την εικόνα και άκου προσεκτικά. Αυτός (δείχνουμε το αγόρι) λέει «Ε Θωμά! Τι κάνει ο ταύρος;». Εσύ, είσαι ο Θωμάς (δείχνουμε τον Θωμά). Πως μου απαντάς;)
Child: me kiniγai
           meCL.ACC hunt3SG





To compare the ToM abilities of the two groups with SLI we used two first-order ToM tasks (the Sally-Ann unexpected transfer task and the Smarties unexpected content task) and two second-order ToM tasks consisting of stories (Scenarios). The unexpected transfer and contents tasks were considered to be of low language complexity as pictures were used to support the story, while the second-order ToM tasks were of high language complexity due to having only verbal content and no visual support (Happé, 1994).

First-order ToM Unexpected Transfer Task
Scoring. Successful performance in both the language control and the ToM question was scored with 1 point.
Procedure. In the Sally-Ann task​[3]​ (see Figure 1; adapted from Baron-Cohen, Leslie, & Frith, 1985), the child is told the following story accompanied by supporting pictures (see Figure 1): Mary puts her ball in a basket and goes out to play. While Mary is away, Ann takes the ball from the basket and places it in a box. Mary comes back and looks for her ball. The child is then asked two linguistic control questions: Where has Mary put the ball? Where is the ball now?; only children who passed both control questions were included in the present study. The child is then asked a first-order false belief question (Where will Mary look for her ball when she comes back?) that (s)he is later on asked to justify (Why do you think that Mary will look there for her ball?).



























Unexpected Content Task 
Scoring. Successful performance in both the initial belief and the ToM question was scored with 1 point.
Procedure. In the Smarties task (adapted from Perner, Leekam & Wimmer, 1987) the child is shown a Smarties tube and is asked one initial belief question: What do you think is in here?; only children who passed the initial belief question were included in the study. Next, the examiner opens the tube such as the child is the first to see the unexpected content (i.e. a pencil, not smarties) and then turns the tube around and discovers the unexpected content herself. She expresses her surprise to the child about the content mentioning that this is a tube that does not contain smarties but rather contains a pencil (a pencil in the Smarties tube!). Next, the child is asked a first-order false belief question (If I showed this to your friend (or whoever), what do you think (s)he would think was inside the tube?) that (s)he is later on asked to justify (Why do you think your friend would reply this way?). 
Justifying her/his answer to the first-order false belief question in both the Sally-Ann and the Smarties tasks was an essential prerequisite for giving one point to the child. 

Second-Order ToM Task (adapted from Astington, Pelletier, & Homer, 2002)
The children were presented with two-character stories that the examiner read to the child.
Scoring. Successful performance in the first- and second-order ToM question was scored with 1 point each.
Procedure. In both stories the child is asked to predict what the first character would think the second character would do when the former had a false belief about the latter’s belief. The first story, for instance, is about a boy (Kostas) moving his sister’s toy-train from the drawer to the bed under the blanket, not being aware that his sister (Mary) saw him putting the toy in the new location as she was coming back into the room (please see Astington et al., 2002 for the story stimuli and the examiner’s questions). After listening to the story, the child is asked three control questions to ensure that (s)he understood the story. Along with the previous ToM tasks, unless the child passed the control questions, the task was interrupted. The child is then asked one first-order ToM question (Does Kostas think that Mary saw him hiding the toy-train under the bed?) and one second-order false belief question (Where does Kostas think that Mary will look for the toy-train when she comes back into the room?) with one point each.      

Narrative Retelling Task
Children’s oral retellings were elicited by a single picture story from the Edmonton Narrative Norms Instrument (ENNI; Schneider, Dubé, & Hayward, 2005). Though the ENNI tool provides examiners with a choice of elicitation procedures, namely, telling (story-generation) and retelling, the retelling mode was used in the present study due to findings showing that children’s retells result in longer stories that contain more story grammar elements and richer morpho-syntactic complexity than the telling mode (Merritt & Lyles, 1987). The story consists of 13 pictures and involves two main characters (a dog and a rabbit) and two secondary characters. 
While referent mentions in syntactic object position were initially coded separately for each discourse function (Introduction, Maintenance, Reintroduction), results were only reported for the maintenance function. The reason is that the use of DPs was the most preferred referential form (relative to clitics and strong pronouns) across both the introduction and the reintroduction functions with clitics being the least frequent.
Transcription and Coding. The elicited retells were audiotaped and transcribed by one of the authors. This author has then randomly selected 25% of the total number of samples (i.e., 9 retelling outputs per group) which were re-transcribed by the third author for reliability purposes. Transcripts were compared on a word-by-word basis and the percentage agreement mean which was calculated by dividing the total number of words in agreement by the total number of words included in the original transcripts has reached 97.9%.  
Given that Greek has (direct and indirect object) clitics only, we coded those for reference maintenance for the two main characters in syntactic object position only. Clitic omissions in obligatory clitic environments (see example 3) were subsumed under the clitic omission category, whereas instances of erroneous phi-feature specification on the clitic were considered a separate error. Use of DPs and strong pronouns in a maintenance context where a clitic would be felicitous were coded as clitic avoidance.
Scoring. Proportions of 3rd person clitics with target phi-feature specification over total number of clitic contexts, as well as proportions of clitic substitutions, clitic omissions and clitic avoidance over the total number of clitic contexts were calculated. The ratio of referentially ambiguous clitics, i.e. use of clitics whose referent could not be unambiguously identified in the children’s retellings over the total number of clitics were also calculated. Notice that referentially ambiguous contexts involved both direct and indirect object clitics (see examples 4 and 5, respectively). 
Twenty-five percent of the transcribed narrative samples were randomly selected and independently scored by two of the authors. The output was checked to identify instances of coding omission and double coding. Collapsing across error categories, the percentage agreement mean for the scoring of the narrative samples was 98.1%. Divergent scorings were resolved by discussion.

(3)	ki edose o gero-lagos dio balonia ke meta Ø piran ke i dio, ki efigan
and gave the old-rabbit two balloons and after took and the two, and left
“and the old-rabbit gave two balloons and after that they both took (them), and left

(4)	o lagosMASC ide to skiloMASC pu ixe to baloni kremasmeno k tu ksefige to
the rabbit      saw the dog that had the balloon hung and itCL.MASC. GEN slipped the
 baloni
             balloon
            “the rabbit saw the dog that had the balloon hung (on a stroller) and the balloon slipped away from him”

(5)	tote malosan o lagosMASC ke o skilosMASC. Meta idhan ti mitera    pu    tus     
then fought   the rabbit     and the dog.     Then saw  the mother who themCL.MASC. edose lefta     ke   ton             kathisihase 
             gave   money and himCL.MASC.ACC appeased 
            “then the rabbit and the dog argued with each other. Then they saw the mother who gave them money and appeased him”

Procedure. Data collection took place over a period of three months. Each child with SLI was tested individually at a location most convenient for the child’s parents (i.e. the diagnostic center or the child’s home), while all TD children were tested in school. Each child heard the model story over headphones while watching two pictures (and only once a single picture) per slide on the computer screen. While the child listened to the story, a school teacher unfamiliar with the purposes of the study was present in the room. Once the story finished, the child saw all 13-pictures on the computer screen and was asked to retell the story to the uninformed examiner who entered the testing room only after the child had listened to the whole story.

Results
Statistical analyses were first conducted to search for any group differences in expressive vocabulary and sentence repetition as well as in verbal WM. Analyses were conducted separately for the clitic elicitation, the narrative retelling and the ToM tasks. In the PPPC task, between-group differences in clitic accuracy collapsing over the 1st and 3rd person conditions, as well as separately for the 1st and 3rd person clitic trials were carried out. Group differences in clitic substitutions, clitic omissions and clitic avoidance were also measured separately for the 1st and 3rd person clitic trials. In the narrative retelling task, we compared proportions of accurate 3rd person clitics (from a morphosyntactic point of view), proportions of clitic substitutions, omissions and clitic avoidance (i.e. use of DP and strong pronoun instead of a clitic), as well as proportions of referentially ambiguous clitics across the four experimental groups. The analyses of the ToM tasks were restricted to data collected by the monolingual and bilingual children with SLI only. The analyses focused on revealing group differences on the first- and second-order ToM tasks.
Finally, proportions of correctly produced clitics (in terms of their morphosyntactic features) in the PPPC and the narrative task, as well as proportions of referentially ambiguous clitic pronouns in the retelling task were included in stepwise backward elimination regression models with Language Impairment, Bilingualism, Language Ability (calculated as the composite mean of each group’s expressive vocabulary and sentence repetition scores), verbal WM and ToM performance (calculated as the composite mean SLI children’s first- and second-order ToM scores) as the independent variables, in order to identify the factors that most reliably predicted the production of accurate and referentially ambiguous clitics in the experimental groups.

Baseline Language Ability and WM Tasks
Table 2 provides descriptive statistics of the children in each group with regard to expressive vocabulary, sentence repetition, and backwards digit recall scores.

Table 2. Groups’ Mean Raw Scores (and SDs) on Expressive Vocabulary, Sentence Repetition and Backwards Digit Recall Test 
Group	Expressive Vocabulary(Maximum score: 50)M (SD) rangeM Vocabulary age	Sentence Repetition(Maximum score: 30)M (SD)range	Backwards Digit Recall (Maximum score: 36)M (SD)range
mo-TD(N = 21)	41.7 (6.2)28-49> 10;1	28.6 (1.7)25-30	25.3 (4.9)17-31
mo-SLI(Ν = 21)	29.5 (7.2)11-416;1	17.5 (5.8)5-28	7.6 (3.4)3-15
bi-TD (Ν = 15)	37.3 (4.9)30-448;4	24.4 (2.8)19-30	27.7 (2.8)23-32
bi-SLI(Ν = 15)	32.4 (6.1)24-426;10	19.6 (4.8)11-28	9.6 (4.5)2-18
Note. M, mean; SD, standard deviation; mo-TD, monolingual typically-developing children; mo-SLI, monolingual children with SLI; bi-TD, bilingual typically-developing children; bi-SLI, bilingual children with SLI. 

To calculate group effects across the three language measures we used one-way ANOVA analyses with Group (TD monolinguals, TD bilinguals, monolingual with SLI, bilingual with SLI) as the between-subjects factor. For all ANOVAs, effect sizes were computed using partial eta-square (ηp2). Post-hoc tests were calculated using the Tukey HSD test. All ANOVAs revealed significant Group effects for all three measures: F(3, 143) = 31.837, p < .001, ηp2 = .41, for expressive vocabulary; F(3, 143) = 62.449, p < .001, ηp2 = .57, for sentence repetition; and F(3, 143) = 251.418, p < .001, ηp2 = .84, for backwards digit recall. Subsequent post-hoc Tukey’s tests on expressive vocabulary revealed that TD monolingual children have scored significantly higher (41.7) than both groups with SLI (scores 29.5 and 32.4 for the monolingual and bilingual children with SLI, respectively; p < .001 for the difference with the TD monolingual group) and the TD bilingual children (score 37.3; p = .006). There was no significant difference either between the two SLI groups (p = .283) or between the two bilingual groups (p = .152). 
With respect to the sentence repetition task, post-hoc tests revealed that both the monolingual and bilingual children with SLI scored significantly lower (17.5 and 19.6, respectively) than both TD groups (scores 28.6 and 24.4 for the TD monolingual and bilingual children, respectively; p < .001 for the difference between monolingual SLI and TD monolingual children, and p = .001 for the difference between bilingual SLI and TD bilingual children), while the TD bilingual children scored significantly lower than the TD monolingual children (p = .001). There was no significant difference between monolingual and bilingual children with SLI (p =.234). 
Finally, both TD groups were found to score significantly higher than both groups with SLI in the backwards digit recall test (p < .001 for all differences), while there was no significant difference either between TD monolingual (25.3) and TD bilingual children (27.7) (p = .087) or between the two SLI groups (scores 7.6 and 9.6 for the monolingual and bilingual children with SLI, respectively; p = .217).

PPPC Task
Table 3 below shows each group’s overall clitic accuracy proportions in the PPPC task.

Table 3. Clitic Accuracy scores (%) per group in the PPPC task
Group	Clitic Accuracy (%)M (SD)range
mo-TD(N = 21)	92.2 (10.8)62.5-100
mo-SLI(Ν = 21)	60.7 (16.5)18.7-87.5
bi-TD (Ν = 15)	78.8 (17.1)37.5-100
bi-SLI(Ν = 15)	60.1 (21.1)6.25-93.7
Note. M, mean; SD, standard deviation; mo-TD, monolingual typically-developing children; mo-SLI, monolingual children with SLI; bi-TD, bilingual typically-developing children; bi-SLI, bilingual children with SLI. 
 
To examine whether the four groups differed in overall accuracy we ran one-way ANOVA analyses with Group (TD monolinguals, TD bilinguals, monolingual with SLI, bilingual with SLI) as the between-subjects factor. The results revealed a significant Group effect (F(3, 143) = 39.792, p < .001, ηp2 = .46), which stemmed from the fact that both TD groups scored significantly higher (92.2% and 78.8% for TD monolingual and bilingual children, respectively) than both groups with SLI (60.7% and 60.1% for monolingual and bilingual children with SLI, respectively) (p < .001 for all differences). There was no significant difference between monolingual and bilingual children with SLI (p = .998) neither between the two TD groups (p = .08).
Table 4 below shows each group’s overall accuracy proportions in clitic production separately for the 1st and 3rd person trials. 

Table 4. Groups’ Mean Clitic Accuracy Proportions (%) in the 1st and 3rd person condition of the PPPC task
Group	1st Person Clitic Accuracy (%)M (SD)range	3rd Person Clitic Accuracy (%)M (SD)range
mo-TD(N = 21)	90.1 (9.3)62.5-100	94.4 (8.8)65-100
mo-SLI(Ν = 21)	51.0 (14.6)12.5-87.5	70.4 (12.2)25-87.5
bi-TD (Ν = 15)	79.3 (15.8)62.5-100	78.3 (16.4)50-87.5
bi-SLI(Ν = 15)	53.8 (15.9)25-87.5	66.3 (14.3)12.5-87.5
Note. M, mean; SD, standard deviation; mo-TD, monolingual typically-developing children; mo-SLI, monolingual children with SLI; bi-TD, bilingual typically-developing children; bi-SLI, bilingual children with SLI. 

To examine whether the groups’ accuracy performance in the PPPC task was affected by the person feature of the clitics, a repeated-measures ANOVA was run with Person (1st, 3rd) as the within-subjects factor and Group (TD monolinguals, TD bilinguals, monolinguals with SLI, bilinguals with SLI) as the between-subjects factor. This revealed significant effects for Person (F(1, 140) = 12.750, p < .001, ηp2 = .08) and Group (F(3, 140) = 39.792, p < .001, ηp2 = .46), as well as a significant two-way interaction between Person and Group (F(3, 140) = 3.897, p = .010, ηp2 = .08). Further repeated measures analyses for each group were run to unpack the significant interaction effect. The analyses revealed a significant Person effect only for the monolingual children with SLI (F(1, 48) = 16.734, p < .001, ηp2 = .26) whose accuracy proportion in the 1st person condition (51%) was significantly lower relative to the 3rd person condition (70.4%). No significant Person effect was observed for the rest of the groups (F(1, 48) = 3.250, p = .09, ηp2 = .06 for the TD monolingual, F(1, 22) = .113, p = .740, ηp2 = .005 for the TD bilingual, and F(1, 22) = 2.300, p = .144, ηp2 = .09 for the bilingual children with SLI).
Table 5 provides descriptive statistics of each group with regard to their substitution, clitic omission and clitic avoidance (i.e. DP and strong pronoun use instead of a clitic) proportions separately for the 1st and 3rd person condition. 

Table 5. Groups’ Substitution, Clitic Omission and Avoidance Proportions (%) in the 1st and 3rd person clitic pronoun trials of the PPPC task
Group	1st Person Clitics	3rd Person Clitics
	Substitutions (%)M (SD)Range	Omissions (%)M (SD)range	Avoidance (%)M (SD)range	Substitutions (%)M (SD)range	Omissions (%)M (SD)range	Avoidance (%)M (SD)range
mo-TD(N = 21)	1.0 (3.4)0-12.5	0 (0)0	8.9 (16.5)0-75	1.0 (3.4)0-12.5	0.8 (3.9)0-25	3.8 (6.8)0-25
mo-SLI(Ν = 21)	19.1 (19.2)0-62.5	25.3 (22.6)0-100	4.6 (13.1)0-62.5	8.9 (11.4)0-37.5	10.2 (11.8)0-50	10.4 (18.2)0-87.5
bi-TD (Ν = 15)	3.3 (6.7)0-25	3.2 (5.6)0-12.5	14.1 (10.2)0-37.5	5.9 (11.2)0-37.5	2.7 (6.4)0-25	13.0 (10.3)0-37.5
bi-SLI(Ν = 15)	18.4 (19.8)0-87.5	24.4 (14.2)0-87.5	3.3 (10.8)0-50	9.2 (10.1)0-25	17.3 (15.4)0-100	7.1 (11.8)0-37.5
Note. M, mean; SD, standard deviation; mo-TD, monolingual typically-developing children; mo-SLI, monolingual children with SLI; bi-TD, bilingual typically-developing children; bi-SLI, bilingual children with SLI. 

To further investigate whether the four experimental groups differed in errors across the 1st and 3rd person clitic trials we ran a repeated measures analysis with Person (1st, 3rd) and Error Type (substitutions, omissions, avoidance) as the within-subjects factors, and Group (TD monolinguals, TD bilinguals, monolinguals with SLI, bilinguals with SLI) as the between-subjects factor. The analysis revealed significant effects for Person (F(1, 280) = 12.750, p < .001, ηp2 = .08), and Group (F(3, 140) = 39.792, p < .001, ηp2 = .46), as well as a significant three-way interaction between Person, Error Type  and Group (F(3, 280) = 6.677, p < .001, ηp2 = .13). To unpack the three-way interaction, further repeated measures analyses were run separately for each group. We report on our analyses for the TD groups first. The analyses for the TD monolingual group revealed a significant Error Type effect (F(2, 96) = 17.147, p < .001, ηp2 = .26) and a significant two-way interaction between Error Type and Person (F(2, 96) = 4.530, p = .013, ηp2 = .09). To unpack the interaction we ran paired samples t-tests separately for each Error Type; the analyses revealed a significant difference only for the clitic avoidance category (t (48) = 2.162, p = .036), with clitic avoidance proportions in the 1st person clitic condition (8.9%) being significantly higher than in the 3rd person clitic condition (3.8%). For the TD bilingual group there was only a significant Error Type effect (F(2, 44) = 23.229, p < .001, ηp2 = .52), which stemmed from the fact that the clitic avoidance proportion (13.6%) was significantly higher relative to both clitic substitutions (4.6%) and clitic omissions (2.9%) (post-hoc Tukey's test; p < .001 for both differences). 
We next report on the results for the two groups with SLI. The analyses for the monolingual group with SLI revealed a significant Error Type effect (F(2, 96) = 6.536, p = .002, ηp2 = .12), a significant Person effect (F(1, 96) = 16.734, p < .001, ηp2 = .26), as well as a significant two-way interaction between Error Type and Person (F(2, 96) = 11.999, p < .001, ηp2 = .20). Paired samples t-tests revealed that substitutions and clitic omissions were significantly more for the 1st person clitic condition relative to the 3rd person clitic condition (19.1%>8.9%,  (t (48) = 3.330, p = .002) for clitic substitutions; 25.3%>10.2%,  (t (48) = 4.259, p < .001) for clitic omissions); the reverse pattern was observed for clitic avoidance, with use of DPs and strong pronouns being significantly less frequent in the 1st relative to the 3rd person clitic condition (4.6%<10.4%,  (t (48) = 2.481, p = .017). Finally, the same analyses for the bilingual group with SLI revealed a significant Error Type effect (F(2, 44) = 5.754, p = .006, ηp2 = .21), which stemmed from the fact that the clitic avoidance proportion (5.2%) was significantly lower than both the substitution (13.8%) and the clitic omission proportion (20.9%) (p = .027 for the difference between clitic avoidance and substitution; p = .018 for the difference between clitic avoidance and clitic omission; p = .607 for the difference between substitution and clitic omission).

ToM tasks
Table 6 below illustrates each group’s overall accuracy in each of the three ToM tasks. The scores from the third ToM task with the two verbal stories were aggregated giving rise to two mean scores of the groups’ first- and second-order ToM reasoning.

Table 6. SLI Groups’ Accuracy (%) in the ToM tasks
Group	Sally-Ann task (Maximum score: 1)M (SD)	Smarties Task (Maximum score: 1)M (SD)	Stories task (Maximum score: 1)
			First-orderM (SD)	Second-orderM (SD)
mo-SLI(Ν = 21)	0.59 (0.5)	0.57 (0.5)	0.51 (0.3)	0.30 (0.2)
bi-SLI(Ν = 15)	0.56 (0.5)	0.73 (0.4)	0.50 (0.3)	0.52 (0.4)
Note. M, mean; SD, standard deviation; mo-SLI, monolingual children with SLI; bi-SLI, bilingual children with SLI. 

To examine whether the two groups with SLI differed in the two first-order ToM tasks, i.e. unexpected transfer and unexpected content, we ran one-way ANOVA analyses on children’s scores in each task with Group (monolingual with SLI, bilingual with SLI) as the between-subjects factor. The ANOVA analyses showed no significant Group effect for either task (F(1, 71) = .044, p = .834, ηp2 = .00 for the Sally-Ann task, and F(1, 71) = 1.996, p = .162, ηp2 = .02  for the Smarties task). To examine whether the two groups with SLI differed in the level of ToM reasoning in the third task with the verbal stories, we ran a repeated-measures ANOVA with ToM Level (first-order, second-order) as the within-subjects factor and Group (monolinguals with SLI, bilinguals with SLI) as the between-subjects factor. The repeated measures ANOVA revealed a significant interaction between Group and ToM Level (F(1, 70) = 4.055, p = .048, ηp2 = .06). To unpack the interaction we ran repeated measures analyses for each group separately; the analyses revealed a significant ToM Level effect only for the monolingual group with SLI (F(1, 48) = 13.206, p = .001, ηp2 = .22) which stemmed from the group’s more erroneous responses (0.30) to the second-order ToM question of the task relative to their responses to the first-order ToM question (0.51). On the other hand, the same interaction was not found to be significant for the bilingual group with SLI (F(1, 22) = .036, p = .851, ηp2 = .00) whose accuracy scores were roughly the same across the two types of questions (i.e. 0.50 and 0.52 for the first- and the second-order ToM question, respectively). A one-way analysis of variance with Group as the independent factor has revealed a significant Group effect (F(1, 71) = 6.900, p = .011, ηp2 = .30) for the second-order ToM story task which stemmed from bilingual children’s significantly higher accuracy scores relative to their monolingual peers with SLI. No significant Group effect was revealed for the first-order ToM story tasks (F(1, 71) = .013, p = .909, ηp2 = .01).

Narrative Retelling Task
Table 7 below shows each group’s overall accuracy, clitic substitution, omission and clitic avoidance proportions in the retelling task. 

Table 7. Groups’ Clitic Accuracy, Clitic Substitution, Omission and Clitic Avoidance Proportions (%) in the retelling task
Group	Clitic Accuracy (%)M (SD)range	Substitutions (%)M (SD)range	Omissions (%)M (SD)range	Avoidance (%)M (SD)range
mo-TD(N = 21)	89.6 (12.3)66-100	3.4 (6.9)0-20	4.4 (10.8)0-33	2.5 (2.4)0-35
mo-SLI(Ν = 21)	60.8 (22.3)0-100	23.3 (22.2)0-100	13.9 (15.3)0-50	2.0 (3.3)0-6.5
bi-TD (Ν = 15)	81.7 (18.1)52-100	9.7 (15.3)0-37.5	2.8 (5.4)0-14	5.6 (12.1)0-37.5
bi-SLI(Ν = 15)	72.1 (20.3)40-100	20.1 (20.4)0-50	2.6 (6.8)0-20	5.2 (9.3)0-25
Note. M, mean; SD, standard deviation; mo-TD, monolingual typically-developing children; mo-SLI, monolingual children with SLI; bi-TD, bilingual typically-developing children; bi-SLI, bilingual children with SLI. 

To examine whether the four groups differed in their accuracy on object clitic pronouns we ran a one-way ANOVA on children’s proportions of accurate clitics with Group (TD monolinguals, TD bilinguals, monolingual with SLI, bilingual with SLI) as the between-subjects factor. The ANOVA analysis revealed a significant difference between the groups (F(3, 143) = 12.772, p < .001, ηp2 = .22). Post-hoc comparisons using Tukey’s test revealed that the TD monolingual group produced significantly more accurate clitics (89.6%) than the monolingual (60.8%) and the bilingual children with SLI (72.1%) (p < .001 and p = .020, respectively). There was no significant difference found either between TD bilingual children and bilingual children with SLI (p < .498) or between the two TD groups (p = .570).
To examine whether the four groups differed in terms of error types we ran a repeated-measures ANOVA with Error Type (substitutions, omissions, avoidance) as the within-subjects factor and Group (TD monolinguals, TD bilinguals, monolinguals with SLI, bilinguals with SLI) as the between-subjects factor. This revealed a main effect of Group (F(3, 140) = 11.928, p < .001, ηp2 = .20), a significant Error Type effect (F(2, 280) = 17.721, p < .001, ηp2 = .11), as well as a significant two-way interaction between Error Type and Group (F(6, 280) = 6.108, p < .001, ηp2 = .11). To unpack the interaction we ran repeated measures analyses for each group separately. This revealed a significant main effect of Error Type for the monolingual and bilingual children with SLI only (F(2, 96) = 13.908, p < .001, ηp2 = .23, and F(2, 44) = 12.202, p < .001, ηp2 = .36, respectively). Subsequent post-hoc tests revealed that the clitic avoidance proportion (2.0%) was significantly lower than both clitic substitutions (23.3%) and omissions (13.9%) for the monolingual group with SLI (p < .001 for both differences), while the predominant error type for the bilingual children with SLI was substitutions (p = .002 for the difference between substitutions (20.1%) and omissions (2.6%), and p = .012 for the difference between substitutions (20.1%) and clitic avoidance (5.2%)).
Table 8 shows each group’s use of referentially ambiguous clitics in the retelling task. We ran a one-way ANOVA analysis to examine whether the four groups differed in the use of referentially ambiguous clitics. This revealed a significant Group effect (F(3, 143) = 41.299, p < .001, ηp2 = .47) which stemmed from monolingual SLI children’s significantly more frequent use of referentially ambiguous clitic pronouns (51%) relative to the rest of the groups (p < .001 for all differences)

Table 8. Groups’ referentially ambiguous clitic proportions (%) in the retelling task
Group	Referentially Ambiguous Clitics (%)M (SD)range
mo-TD(N = 21)	3.9 (8.5)0-25
mo-SLI(Ν = 21)	51.0 (34.9)0-100
bi-TD (Ν = 15)	8.9 (10.0)0-25
bi-SLI(Ν = 15)	14.4 (16.7)0-50




Preliminary analyses revealed significant bivariate correlations between children’s scores on measures of WM and language ability (expressive vocabulary and sentence repetition), and (a) clitic accuracy in the PPPC, (b) clitic accuracy in the narrative task, and (c) use of referentially ambiguous clitics in children’s retellings. More specifically, WM and composite language ability correlated significantly with total clitic accuracy rates in the PPPC, r (144) = .642, p < .001 and r (144) = .465, p < .001, respectively; with clitic accuracy in the narrative task, r (144) = .288, p < .001 and r (144) = .267, p = .001, respectively; and with the use of referentially ambiguous clitics in the retelling task, r (144) = -.539, p < .001 and r (144) = -.487, p < .001, respectively). 
With respect to monolingual and bilingual children with SLI, significant bivariate correlations were found between their scores on second-order ToM reasoning and clitic accuracy in the PPPC task (r (72) = .322, p = .006), as well as their proportions of referentially ambiguous clitics in the narrative task (r (144) = -.265, p = .055).
To explore which variables were independent predictors of children’s performance in clitic accuracy and their use of ambiguous clitics, regression models with stepwise backward elimination were constructed. Predictors for each dependent measure were a combination of continuous (i.e. Language Ability, WM) and categorical/binary (i.e. Language impairment, Bilingualism) factors. Results showed that clitic accuracy in the PPPC (adjusted R2 = .486, F(1,143) = 136.462, p < .001) and the retelling task (adjusted R2 = .177, F(1,143) = 8.689, p < .001) was significantly predicted by Language Impairment only (ß = 0.70, p < .001, and ß = 0.37, p < .001 for accuracy in the elicitation and the retelling task, respectively). Crucially, Language Impairment had a larger beta coefficient for clitic accuracy in the elicitation (vs. the narrative) task, implying that its effect was stronger on children’s performance when clitics had to be produced with reduced discourse context. On the other hand, Bilingualism (ß = -0.262, p < .001) and Language Impairment (ß = 0.392, p < .001) were both significant predictor variables for children’s use of ambiguous clitics (adjusted R2 = .385, F(3,143) = 30.861, p < .001).
The same regression model was restricted to the 1st and 3rd person clitic performance of the two groups with SLI in the PPPC, having Language Ability, Bilingualism, WM and second-order ToM as independent variables.  Results showed that clitic accuracy in the 1st person clitic condition of the PPPC task (adjusted R2 = .191, F(1,71) = 8.122, p = .006) was significantly predicted by second-order ToM (ß = 0.32, p < .001). 

Discussion 
In this study, we set out to investigate monolingual and bilingual children with a diagnosis of SLI along with the performance of age-matched TD monolingual and bilingual children on clitic production. To this end two tasks were used; the PPPC task (Tuller et al., 2004) that targets the elicitation of 1st and 3rd person clitic pronouns and a picture-based narrative retelling task (Schneider et al., 2005). 
One of the objectives of the present study was to investigate any task effects that need to be considered in the interpretation of monolingual and bilingual SLI children’s 3rd person clitic production abilities with special emphasis on the role of a richer context provided by a narrative task compared to reduced context provided by isolated sentences. In both cases, visual cues in the form of depicted events supported the verbal context. The performance of the groups across the two tasks shows that the narrative context, when compared with the PPPC, improved clitic accuracy for bilingual children with SLI only (i.e. 60.1% accuracy in the PPPC vs. 72.1% in narratives). Thus, connected discourse appeared to compensate for the effects of language deficit in the elicitation task. Our assumption that clitic accuracy received a boost from narrative retelling at least for the bilingual children with SLI is further supported by the regression analyses showing language impairment to be a significant predictor of the groups’ clitic accuracy performance in the PPPC, and  less so, in the narrative task.
Results also indicate that clitic accuracy in the narrative task failed to discriminate between the TD bilingual group and the bilingual group with SLI, since it was only the TD monolingual group that outperformed the two groups with SLI. On the contrary, both TD groups were found to outperform both groups with SLI in clitic accuracy in the PPPC task. Critically, this finding implies that SLI effects on bilingual children’s clitic accuracy performance were mitigated in the narrative (vs. the clitic elication) task. In line with previous research (Tsimpli et al., 2016) showing superior performance of bilingual children with SLI relative to monolingual children with SLI in narrative macrostructural measures (i.e. in the use of causal and emotion words, as well as in story plot comprehension) we argue that bilingual children with SLI in the present study were more effective than their monolingual peers with SLI at managing discourse and morphosyntactic information encoded in referents and at applying these cues in accurate clitic production .
The error types of the four groups across the two tasks also reveal asymmetries in their error patterns in clitic production. Determiner phrases and strong pronouns were used considerably more frequently by TD monolingual children in the 1st person clitic condition relative to the 3rd person clitic condition in the elicitation task. If the production of 1st person clitics incurs extra processing load due to a shift in the child’s perspective, overuse of DPs and strong pronouns in the trials targeting 1st person clitics may have been driven by their need to minimize processing cost in clitic production. Similarly, the TD bilingual children tended to resort to clitic avoidance through the use of DPs and strong pronouns, whose proportions were higher relative to clitic omissions and substitutions.  Interestingly, Tsimpli, Peristeri, & Andreou’s (2013) study with TD monolingual and bilingual children also found that the latter group tended to produce CLLDs significantly more frequently than their TD monolingual peers in a clitic elicitation task. We believe that overuse of DPs and strong pronouns in the TD bilingual group of the present study and overuse of CLLDs in Tsimpli et al.’s (2013) study both reflect compensatory strategies whereby choice of less costly syntactic structures (i.e. DPs, strong pronouns, and CLLDs) was made in place of the clitic. The error pattern observed for the TD monolingual children was reversed in their monolingual peers with SLI; the latter tended to use DPs and strong pronouns significantly more frequently in the trials targeting 3rd (vs. 1st) person clitics, while clitic substitutions and omissions were mainly observed in the 1st (vs. 3rd) person clitic condition, which implies that the production of 1st person clitics was a particular locus of vulnerability for this group. Finally, while bilingual SLI children’s substitution and clitic omission errors were persistent in the children’s clitic production performance in the PPPC task, omissions for the same group were significantly more reduced in the narrative task. On the contrary, omissions and substitutions were the predominant error type for the monolingual group with SLI across both tasks. Such pattern across the two groups with SLI suggests that the narrative context mitigated language deficits effects in the bilingual, but not monolingual, children with SLI.
With respect to the groups’ clitic accuracy performance in the clitic elicitation task, the data reveal that both SLI groups obtained lower clitic accuracy scores than the TD groups, thus, suggesting that clitic production was vulnerable for both monolingual and bilingual children with SLI that have participated in the study. Though the specific finding is in line with previous studies in Greek (e.g. Smith, 2008; Tsimpli, 2001; Tsimpli & Stavrakaki, 1999), previous empirical research on monolingual children with SLI has yielded different results providing evidence in favor of the children’s  intact clitic production ability. The difference between the present finding from data of previous studies (Chondrogianni et al., 2014; Manika et al., 2011), at least with respect to the performance of the monolingual children with SLI, appears to stem from therapy impact effects or/and the severity of the language deficit of the children. Specifically, the monolingual children with SLI in the study of Chondrogianni and colleagues (2014) were receiving speech and language therapy treatment at the time of testing; the same children also received two years of speech therapy between their first and third birthdays. Speech therapy may have had a fundamental positive impact on the children’s clitic production abilities by the time of testing. In contrast, no child in the present study had received language treatment before testing since children were recruited shortly after being diagnosed with SLI at the diagnostic centre. Lack of language treatment may have permitted more sensitive assessment of the extent to which SLI affected clitic production in the language-impaired children of the present study. 
The differences in clitic accuracy of the monolingual children with SLI across studies may have also been caused by the diverse language abilities of the children. Specifically, the monolingual children with SLI that participated in the present study seemed to present with more severely impaired language  relative to the children of other studies; at the time of testing, the monolingual children with SLI of the present study were lagging behind developmental expectations in expressive vocabulary (Vogindroukas et al., 2009)  by 3 years, while the monolingual SLI group in Manika and colleagues’ (2011) study lagged behind their age-matched peers in vocabulary by 2;4 years (DVIQ; Stavrakaki & Tsimpli, 2000).  The greater severity of the SLI-related characteristics of the present population was also evident in the sentence repetition task (see Table 2) wherein the monolingual SLI group’s mean accuracy score was 17.5 near relative to their TD peers whose performance score was 28.6 (maximum score of the sentence repetition task: 30).
Chondrogianni et al.’s (2014) research has also yielded conflicting results with respect to the clitic performance of the TD bilingual group which has produced significantly fewer clitics than the age-matched monolingual group with SLI as well as considerably higher clitic omission than substitution rates. Crucially, the fact that the first language of the TD bilingual children in Chondrogianni et al.’s study (2014) was Turkish – a language that allows null objects - implies that the high clitic omission rates in the specific group may reflect an L1 transfer effect rather than a bilingualism effect. Except from an Ukranian-Greek child in the bilingual group with SLI, none of the TD bilingual and bilingual SLI children that participated in the present study had a null object language as their L1. Therefore, it is unlikely that clitic omission in our bilingual participants is triggered by cross-linguistic influence. 
The second objective of this study was to investigate potential person feature effects on children’s clitic production abilities in the elicitation task. We found that monolingual children with SLI was the only group being affected by the person feature of the target clitics, since their substitution errors on 1st person clitics were significantly higher relative to 3rd person clitics. In fact, the error analysis showed that monolingual children with SLI were the only group that substituted and omitted clitics in the 1st person condition significantly more often than in the 3rd person clitic condition. Such evidence contradicts the Interpretability Hypothesis (Tsimpli, 2001) which would predict worse performance in 3rd person clitics due to their uninterpretable features compared to the interpretable, thus, more accessible 1st person clitics (Mastropavlou, 2006; Tsimpli & Mastropavlou, 2007). We suggest that lower performance in 1st person clitics may be explained in terms of a perspective-taking problem that children experienced in the use of 1st person clitics in the PPPC task. In the 1st person clitic condition the child had to refer not to the actual patient depicted in the task but to unnaturally identify with that entity and respond with reference to himself/herself. 
The asymmetry observed between 1st and 3rd person clitics in the monolingual group with SLI was not replicated in their bilingual peers with SLI, which suggests that the latter were more efficient in their management of perspective and referent representation. To explain why perspective shifts were more cognitively demanding for monolingual but not bilingual children with SLI we investigated both groups’ ToM abilities which are central to one’s ability to manage shifts of perspective (Brunyé et al., 2009; Farrant, Fletcher, & Maybery, 2006). Specifically, a deficit in the ToM mechanism might be seen as an overfocus on events and entities from a single perspective rather than on those from others’ viewpoints. The production of 1st person clitics in the PPPC task required from the child to abandon the ‘default’ 3rd person perspective and take on a 1st person perspective during scene viewing. We propose that failure in perspective shifting for the monolingual children with SLI arose from a ToM deficit. This explanation is supported by the finding that bilingual children with SLI outperformed their monolingual SLI peers in second-order, but not first-order, ToM reasoning, i.e. in contexts requiring from the child to reason what one person (other than the self) thinks about another’s person’s thoughts. Similarly to the processes involved in the elicitation of 1st person clitics in the PPPC task, the second-order ToM task involves extended perspective shifts, thus, being considered inherently more complex and difficult relative to first-order ToM reasoning (Baron-Cohen, Jolliffe, Mortimore, & Robertson, 1997). The fact that bilingual SLI children’s performance in the second-order ToM task was superior to monolingual children with SLI implies that bilingual children were less impaired than their monolingual peers in second-order ToM reasoning. 
So far, bilingualism’s enhancement effects on ToM abilities has only been explored in TD children and only through non-verbally-mediated (Greenberg et al., 2013; Goetz, 2003) or first-order false-belief tasks (Kovács, 2009). The data of the present study shows that second-order ToM reasoning discriminated significantly between monolingual and bilingual children with SLI. Also, the finding that performance in the second-order ToM task significantly predicted SLI children’s performance in the 1st person clitic trials of the PPPC suggests that there is a shared procedure that is core to both 1st person clitic production and second-order ToM reasoning of the children with SLI. 
The fact that Tuller et al.’s (2011) study in French using the same PPPC task yielded conflicting results, with 1st person clitics being more accurate than 3rd person clitics, may be attributed to the older age of the study’s SLI subjects (mean age: 14;8, age range: 11;5-20;5). We argue that the longer language experience and general cognitive maturity of the participants in Tuller et al.’s (2011) study allowed them to integrate perspective shifts hence showing only morphosyntactic effects in the production of 1st and 3rd person clitics in line with the predictions made by the Interpretability hypothesis.
A limitation of our study is that no ToM data was obtained from the TD groups, which may render our arguments about the bilingualism effects on SLI children’s ToM skills less robust. Also, a differential assessment of non-verbally and verbally-mediated second-order ToM reasoning in the two groups with SLI was not used. Clearly, data on the same children’s performance in non-verbal second-order ToM tasks could have shed more light on the mediating role of language ability in their ToM skills. However, our results from the baseline language ability tasks did not show significant differences between monolingual and bilingual children with SLI, implying that the ToM tasks were not processed with distinct language operations by the two groups. Moreover, language ability in the regression analyses was not found to significantly predict groups’ clitic accuracy performance in either the PPPC or the retelling task, suggesting that language ability as expressed though expressive vocabulary and sentence repetition was not of primary importance to children’s clitic computation skills.
The final objective of the study concerned the pragmatically appropriate use of clitics in the children’s narratives and the extent to which bilingualism would affect use of referentially ambiguous clitics. According to the results, the use of referentially ambiguous clitics in the narrative task significantly discriminated monolingual children with SLI from the rest of the groups. The monolingual group with SLI was considerably more prone than the others to use clitics ambiguously in contexts where competing antecedents were present. On the other hand, bilingual children with SLI (along with the TD groups) were more efficient at avoiding referential ambiguity. The finding that bilingualism was the only significant predictor of children’s use of referentially (un)ambiguous clitics in retelling suggests that bilingualism enhanced language-impaired children’s inferencing skill of pragmatically appropriate pronoun-referent mappings in the maintenance discourse function of their retellings. Bilingual SLI children’s more efficient updating of context-dependent information has been attested in previous research (Tsimpli et al., 2016) and may account for the specific group’s less extensive use of ambiguous clitics than their monolingual SLI peers in the present study. 
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^1	  The original PPPC (Tuller et al., 2004) tested 1st and 3rd person nominative, accusative and reflexive clitics. As Greek only has object clitics, the adapted task included 1st and 3rd person accusative clitics and medio-passive verbs expressing reflexivity. Those acted as distracters in the Greek task and are not further analyzed for the purposes of this study.
^2	  Use of DPs and strong pronouns were not errors from a morphosyntactic point of view as the produced structure is grammatical; they were considered non-target for the given context.
^3	  The original names of the two characters were changed to Greek names in order for the two characters to sound more familiar to the children of the present study.
